METHOD AND DEVICE FOR CUTTING UNDRIED CLAYEY SUBSTANCE 



Publication number: 
Publication date: 
inventor: 

Applicant: 

Classification: 
- International: 



- European: 
Application number: 
Priority number(s): 



JP7256622 
1995-10-09 

MIURA YASUNAO; NISHIMURA MAMORU; TOKUDA 
KOJIRO 

NIPPON DENSO CO 

B01J3S/04; B26F3/00; B28B11/16; B28B17/00; 
B01J35/00; B26F3/00; B28B11/14; B28B17/00; (IPC1- 
7): B28B11/16; B01J35/04 

B26F3/0OC; B28B11/16; B28B17/00; B28B17/0OE 

JP19940288381 19941122 

JP19940288381 19941122; JP19940012337 19940204 



Also published as: 
U US5670104(A 



Report a data error he 



Abstract of JP7256622 

PURPOSE:To reduce occurrence of a 
nonconforming article by a method wherein a 
high-pressure water jet nozzle is controlled by a 
controller controlling the speed vector of the high- 
pressure water jet nozzle provided in a high- 
pressure water jet means. CONSTITUTIONS 
minute change of a speed vector in magnitude in 
an extrusion direction of an undried clayey 
substance 3 extruded by a molding machine 1 is 
detected by a molding speed detection sensor. 
The extruded substance is cut while the speed 
vector of a high-pressure water jet nozzle 4a is 
controlled by a controller issuing a signal based 
on the detection of the minute change. At this 
time, the undried clayey substance 3 is disposed 
opposedly to the high- pressure water jet nozzle 
4a so that high-pressure water jetted out of the 
high- pressure water jet nozzle 4a is not directed 
to a surface of a cell grid forming cells of the 
undried clayey substance 3, whereby a smoothly 
cut surface is obtained with a higher efficiency. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]A movable free movable means and an underdrain system which can collect, deliver, 
filter, circulate through and discharge water injected from said high-pressure-water jet means 
characterized by comprising the following, It comprises the 2nd holding mechanism for holding 
said honeycomb Plastic solid, and the 2nd transportation means for [ said ] carrying out 
honeycomb Plastic solid conveyance at least, And velocity-vector [ of a high pressure water 
injection nozzle with which said high-pressure-water jet means was equipped ] A (with velocity- 
vector B of an extrusion direction by which extrusion molding is carried out to said making 
machine, said non-dry clay things pledged.). If a feeder which is composition with velocity- 
vector C required to cut said non-dry clay things pledged vertical to this velocity-vector B, and 
attached said high pressure water injection nozzle has velocity-vector D, it expresses as a 
vector by which this vector was also compounded - having - a cutting device of non-dry clay 
things pledged characterized by controlling said high pressure water injection nozzle with a 
control device for controlling. 

A making machine provided with a honeycomb die for fabricating a ceramic raw material to 
honeycomb Plastic solid non-dry clay things pledged. 

The 1st holding mechanism for holding said non-dry clay things pledged fabricated by this 
making machine. 

The 1st transportation means for conveying said fabricated non-dry clay things pledged which 
are extruded by said making machine. 

It is [ a high-pressure-water jet means for cutting said non-dry clay things pledged, and 
considering it as a honeycomb Plastic solid and ] said a part of high-pressure-water jet means 
at least. 

[Claim 2]When cutting said non-dry clay things pledged and considering it as said honeycomb 
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Plastic solid by said high-pressure-water jet means, A cutting device of the non-dry clay things 
pledged according to claim 1, wherein the direction of high pressure water injected from said 
high-pressure-water jet means is arranged to said high-pressure-water jet means in said non- 
dry clay things pledged so that it may not be contained in an extension face of a cell lattice 
which constitutes a cell of said non-dry clay things pledged. 

[Claim 3]When cutting said non-dry clay things pledged and considering it as said honeycomb 
Plastic solid by said high-pressure-water jet means, Cutting process of non-dry clay things 
pledged, wherein the direction of high pressure water injected from said high-pressure-water 
jet means is arranged to said high-pressure-water jet means in said non-dry clay things 
pledged so that it may not be contained in an extension face of a cell lattice which constitutes a 
cell of said non-dry clay things pledged. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial ApplicationJThis invention relates to the honeycomb cutting process which cuts the 
non-dry clay things pledged of a honeycomb shape ceramic compact used as catalyst support, 
a diesel particulate filter, a heat exchanger, etc. with the high pressure water breathed out from 
the minute nozzle. 
[0002] 

[Description of the Prior Art]Conventionally, about honeycomb cutting process, as indicated by 
JP,4-60402,B, The method of cutting the non-dry clay things pledged of a honeycomb shape 
ceramic compact used as catalyst support, a diesel particulate filter, a heat exchanger, etc. 
using metal small-gage wires, such as piano wire, is learned widely. Said cutting art will cause 
modification of a Plastic solid by resistance at the time of cutting, if the wire size of metal small- 
gage wires, such as piano wire, is enlarged, if a wire size is made small, a line will be turned 
off easily, and there is a problem that inferior goods occur frequently. 
[0003]The catalyst support which, on the other hand, carried out the thinning of the ceramic 
wall thickness especially for pressure loss reduction, If the indication art like the above is 
applied to the non-dry clay things pledged of a honeycomb shape ceramic compact used as a 
diesel particulate filter, a heat exchanger, etc., the above-mentioned problem is more 
remarkable. That is, it comes to occur frequently more that the unit cell of modification of a 
honeycomb shape ceramic compact, especially sectional shape, for example, a quadrangle, is 
not only distorted, but it is crushed and also crushing of a cell spreads. 
[0004] 

[Problem(s) to be Solved by the lnvention]ln cutting the non-dry clay things pledged of a 
honeycomb shape ceramic compact in view of the situation like the above, this invention 
makes it a technical problem to enable it to provide the cutting device of the non-dry clay 
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things pledged which can reduce generating of inferior goods, and cutting process. 
[0005] 

[Means for Solving the Problem]A making machine provided with a honeycomb die for claim 1 
to fabricate a ceramic raw material to honeycomb Plastic solid non-dry clay things pledged in 
order to solve an aforementioned problem, The 1st holding mechanism for holding said non- 
dry clay things pledged fabricated by this making machine, The 1st transportation means for 
conveying said fabricated non-dry clay things pledged which are extruded by said making 
machine, A high-pressure-water jet means for cutting said non-dry clay things pledged, and 
considering it as a honeycomb Plastic solid, A movable free movable means provided with said 
a part of high-pressure-water jet means at least, An underdrain system which can collect, 
deliver, filter, circulate through and discharge water injected from said high-pressure-water jet 
means, It comprises the 2nd holding mechanism for holding said honeycomb Plastic solid, and 
the 2nd transportation means for [ said ] carrying out honeycomb Plastic solid conveyance at 
least, And velocity-vector [ of a high pressure water injection nozzle with which said high- 
pressure-water jet means was equipped ] A (with velocity-vector B of an extrusion direction by 
which extrusion molding is carried out to said making machine, said non-dry clay things 
pledged.) If a feeder which is composition with velocity-vector C required to cut said non-dry 
clay things pledged vertical to this velocity-vector B, and attached said high pressure water 
injection nozzle has velocity-vector D, it expresses as a vector by which this vector was also 
compounded - having - a cutting device of non-dry clay things pledged characterized by 
controlling said high pressure water injection nozzle with a control device for controlling is 
adopted. 

[0006]When claim 2 cuts said non-dry clay things pledged and considers it as said honeycomb 
Plastic solid by said high-pressure-water jet means, So that the direction of high pressure 
water injected from said high-pressure-water jet means may not be included in an extension 
face of a cell lattice which constitutes a cell of said non-dry clay things pledged, A cutting 
device of the non-dry clay things pledged according to claim 1 arranging said non-dry clay 
things pledged to said high-pressure-water jet means is adopted. 

[0007]When claim 3 cuts said non-dry clay things pledged and considers it as said honeycomb 
Plastic solid by said high-pressure-water jet means, The direction of high pressure water 
injected from said high-pressure-water jet means adopts cutting process of non-dry clay things 
pledged arranging said non-dry clay things pledged to said high-pressure-water jet means so 
that it may not be contained in an extension face of a cell lattice which constitutes a cell of said 
non-dry clay things pledged. 
[0008] 

[Function]having adopted the above-mentioned means - that is, the former especially by claim 
1, For example, the problem generated by the method of cutting the non-dry clay things 
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pledged of a honeycomb shape ceramic compact using metal small-gage wires, such as piano 
wire which is indicated by JP,4-60402,B (if the wire size of metal small-gage wires, such as 
piano wire, is enlarged) If modification of a Plastic solid is caused by resistance at the time of 
cutting and a wire size is made small, a line will be turned off easily and inferior goods will 
occur frequently. The catalyst support which carried out the thinning of the ceramic wall 
thickness especially for pressure loss reduction, If the indication art like the above is applied to 
the non-dry clay things pledged of a honeycomb shape ceramic compact used as a diesel 
particulate filter, a heat exchanger, etc., the above-mentioned problem is more remarkable, It 
comes to occur frequently more that the unit cell of modification of a honeycomb shape 
ceramic compact, especially sectional shape, for example, a quadrangle, is not only distorted, 
but it is crushed and also crushing of a cell spreads. It is cancelable. 
[0009]This reason is based on an operation of following this inventions. That is, if it cuts using 
metal small-gage wires, such as piano wire, and a small-gage wire will contact non-dry clay 
things pledged and the contact portion will begin to make it change with a small-gage wire, 
modification of non-dry clay things pledged will be cut, also changing the circumference in 
addition to the portion equivalent to which a small-gage wire is directly. However, if the jet blast 
of high pressure water is adopted like this invention, it not only shaves off the portion on which 
only the portion on which the jet blast of the high pressure water of non-dry clay things pledged 
was sprayed was sprayed, and its circumference, without changing, but they can remove the 
shaved-off clay in an instant. Therefore, the unit cell of modification of a honeycomb shape 
ceramic compact, especially sectional shape, for example, a quadrangle, is not only distorted, 
but it is crushed, and also it carries out, without saying that crushing of a cell spreads, and 
cutting becomes possible. 

[0010]Therefore, the catalyst support which carried out the thinning of the ceramic wall 
thickness for pressure loss reduction, Even if it applies this invention to the non-dry clay things 
pledged of a honeycomb shape ceramic compact used as a diesel particulate filter, a heat 
exchanger, etc., become the outstanding cutting device with high productivity with little 
generating of inferior goods, but. Non-dry clay things pledged detect the minute change of the 
size of velocity-vector B of an extrusion direction by which extrusion molding is carried out to a 
making machine with a control device, Since it cuts controlling velocity-vector A of a high 
pressure water injection nozzle by the control device which emits the signal based on minute 
change perception, it can cut with still more sufficient accuracy. 

[001 1]Since non-dry clay things pledged consist of a space part formed of the cell lattice which 
constitutes a cell, and a cell lattice by having adopted claims 2 and 3, non-dry clay things 
pledged are not density homogeneous substances. Then, by having arranged non-dry clay 
things pledged to a high-pressure-water jet means, it can be further much more efficient and a 
smooth cutting plane can be acquired now so that the direction of the high pressure water 
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injected from a high-pressure-water jet means may not be included in the field of the cell lattice 

which constitutes the cell of non-dry clay things pledged. 

[0012] 

[Example] 

(Example 1) The indication of the art about the honeycomb cutting process which cuts the non- 
dry clay things pledged of a honeycomb shape ceramic compact used as catalyst support, a 
diesel particulate filter, a heat exchanger, etc. with the high pressure water breathed out from 
the minute nozzle is not seen conventionally. It is based on it having been thought in 
established that this reason is difficult for the attached groundwater which remained in the cell 
near the cut section to cause the dissolution of clay after cutting the non-dry clay things 
pledged of a honeycomb shape ceramic compact, and to hold shape. However, in order to 
carry out business solution of the above-mentioned problem, this invention persons have 
inquired wholeheartedly, without a preconceived idea ******(ing). Details are described below 
about the result. 

[0013]lt explains referring to one example described in the figure in explanation. There is 
drawing 1 with the front view and top view for explaining the cutting device of the honeycomb 
Plastic solid which is an example of this invention, and cutting process. In a figure, 1 is a 
making machine for fabricating the ceramic raw material of a honeycomb shape ceramic 
compact used as catalyst support, a diesel particulate filter, a heat exchanger, etc. to 
honeycomb Plastic solid non-dry clay things pledged. 

2 is the honeycomb die attached to this making machine 1 , and 3, Are non-dry clay things 
pledged of the honeycomb shape ceramic compact before cutting fabricated by this 
honeycomb die, and 4, Are a high pressure water jet cutting machine which is a high-pressure- 
water jet means, and this cutting machine 4, It comprises the tube 4c for sending the high- 
pressure-water generating pump 4b and high pressure water for generating the high pressure 
water injection nozzle 4a and high-pressure-water pressure for injecting high pressure water to 
said high pressure water injection nozzle 4a from said high-pressure-water generating pump 
4b at least. 

5 is a feeder which is the feed gear which attached said high pressure water injection nozzle 
4a which is a movable means, Said high pressure water injection nozzle 4a is freely movable 
so that said non-dry clay things pledged 3 may be cut from said high pressure water injection 
nozzle 4a by the jet stream by which high pressure jet is carried out in the direction for the 
extrusion direction by which extrusion molding is carried out to said making machine 1 with 
said suitable non-dry clay things pledged 3. 6 is the cut honeycomb Plastic solid. 7 is the 2nd 
holding mechanism in the cradle used when conveying said honeycomb Plastic solid 6. 8 is a 
conveyor which is the 2nd transportation means for conveying said cut honeycomb Plastic 
solid 6. Then, said honeycomb Plastic solid 6 is conveyed by said conveyor 8 to a dryer. 
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[0014]Here, a motion of said high pressure water injection nozzle 4a is explained. Velocity- 
vector A of said high pressure water injection nozzle 4a, Velocity-vector B of the extrusion 
direction where extrusion molding of said non-dry clay things pledged 3 is carried out to said 
making machine 1, In said non-dry clay things pledged 3, said non-dry clay things pledged 3 
are expressed as a vector compounded by velocity-vector C vertical to the velocity vector of 
the extrusion direction by which extrusion molding is carried out to said making machine 1 
(drawing 2 : refer to the figure for explaining the velocity vector of said high pressure water 
injection nozzle 4a). Said feeder 5 is attached with the suitable angle to the direction of 
velocity-vector B of the extrusion direction where extrusion molding of said non-dry clay things 
pledged 3 is carried out to said making machine 1. 

It can move to 4 d of movable directions of the nozzle 4a of the arrow which also described 
said high pressure water injection nozzle 4a into the figure along with said feeder 5 (if it 
becomes, the velocity vector of said feeder 5 if [ However ] the movement speed of said feeder 
5 is B, A=C, i.e., D, A=B+C+D). 

Said non-dry clay things pledged 3 detect the minute change of the size of velocity-vector B of 
an extrusion direction by which extrusion molding is carried out to said making machine 1 by 
the molding speed detection sensor which is not described at a figure, If it cuts controlling 
velocity-vector A of said high pressure water injection nozzle 4a by the control device (it is not 
describing at a figure) which emits the signal based on minute change perception, it can cut 
with still more sufficient accuracy. It can cut with further much more sufficient accuracy by 
attaching a control device so that the distance from said non-dry clay things pledged 3 of said 
high pressure water injection nozzle 4a may be kept constant. 

[0015]Now, the quality of the cut processing by the high pressure water breathed out from said 
high pressure water injection nozzle 4a is determined by the arrangement to the nozzle 
diameter of said high pressure water injection nozzle 4a, a discharge pressure, the size of said 
velocity-vector A, and said high pressure water injection nozzle 4a of said non-dry clay things 
pledged 3. The path of said high pressure water injection nozzle 4a, and the influence of a 
discharge pressure: Although a discharge flow amount is defined by the path and discharge 
pressure of said high pressure water injection nozzle 4a, a cutting force becomes large, so that 
there are many discharge flow amounts, and the smooth nature of a cutting plane becomes 
good. However, if a discharge flow amount becomes large more than needed, crushing of the 
cell of the cutting plane of said non-dry clay things pledged 3 and the dissolution of said non- 
dry clay things pledged 3 by remains of the water within a cell, and delay of drying time will be 
seen. When there are few discharge flow amounts conversely, a cutting force becomes small, 
attenuation of the power in the middle of cutting is intense, and a good processed surface is 
not obtained. 

[0016]lnfluence of the size of said velocity-vector A: The size of said velocity-vector A has big 
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influence on the quality of a cutting plane by the debt by a discharge flow amount. If the size of 
said velocity-vector A is made small, smooth nature can be obtained to the cutting plane of 
said non-dry clay things pledged 3. However, the dissolution of said non-dry clay things 
pledged 3 by remains of the water within a cell is caused. When the size of said velocity-vector 
A is conversely large, productivity is improved, but if it becomes more than proper, since 
delivery of said high pressure water injection nozzle 4a is too early, cutting failure will be 
generated. 

[0017]Then, as a result of considering variously the path of said high pressure water injection 
nozzle 4a, and the influence of a discharge pressure in consideration of the influence of the 
size of said velocity-vector A, the path of said high pressure water injection nozzle 4a, 0.1 - the 

size 1 of 0.3 mm and the discharge pressure 1000 - 3000 kg/cm 2 , and said velocity-vector A - 
the range of 10 m/min became clear [ a proper thing ]. Influence of arrangement on said high 
pressure water injection nozzle 4a of said dry-clay [ non-] things pledged 3: Since said non-dry 
clay things pledged 3 consist of a space part formed of the cell lattice which constitutes a cell, 
and a cell lattice, said non-dry clay things pledged 3 are not density homogeneous substances. 
Therefore, in order to acquire a smooth cutting plane by the existing fixed power under the 
conditions defined in the size of the path of said high pressure water injection nozzle 4a, a 
discharge pressure, and said velocity-vector A. So that the direction of the high pressure water 
injected from said high pressure water injection nozzle 4a may not be included in the field of 
the cell lattice which constitutes the cell of said non-dry clay things pledged 3, If said non-dry 
clay things pledged 3 are arranged to said high pressure water injection nozzle 4a, it is further 
much more efficient and a smooth cutting plane can be acquired (drawing 3 : it is the figure in 
which the arrangement to the cell lattice which constitutes the cell of said non-dry clay things 
pledged 3 of said high pressure water injection nozzle 4a was described.). 4e is high pressure 
water. . 

[0018]As mentioned above, it is attached to the honeycomb cutting process cut with high 
pressure water, and although details were carried out, details are carried out about the 
conveyer style of said non-dry clay things pledged 3 next. Said non-dry clay things pledged 3 
of said ceramic compact 6 before cutting fabricated from said honeycomb die 2 attached to the 
making machine 1 for fabricating said non-dry clay things pledged 3 of said honeycomb shape 
ceramic compact 6 to said honeycomb Plastic solid 6, It is held when said cradle 7 which is the 
1st holding mechanism supplied when said conveyor 9 was in a lower state by conveyor 9 
which is the 2nd transportation means with an up-and-down movable mechanism will be in an 
upper state, After it continues being held also while cutting was advancing with the high 
pressure water injected from said high pressure water injection nozzle 4a, and being cut by the 
prescribed dimension, said honeycomb Plastic solid 6 is conveyed by even the following 
device with said cradle 8 by said conveyor 8. 



http://wvw4.ipdl.inpit.go.jp/cgi-bin^ 5/15/2008 



JP,07-256622,A [DETAILED DESCRIPTION] 



Page 7 of 8 



[0019]The water discharged when cutting is advancing with the high pressure water injected 
from said high pressure water injection nozzle 4a is brought together in drawing 1 with the 
underdrain system 10 of a statement, and after performing removal of a clay fraction, or 
filtration, it is circulated through or discharged. Although the 1st and 2 holding mechanism was 
used as the cradle and the 1st and 2 transportation means was used as the conveyor in the 
above-mentioned example, the 1st and 2 holding mechanism and the 1st and 2 transportation 
means may be performed by airflow Tyng by high pressure gas injection flow. 
[0020]The former concerning honeycomb cutting process by constituting this invention, as 
described above, For example, the problem generated by the method of cutting the non-dry 
clay things pledged of a honeycomb shape ceramic compact using metal small-gage wires, 
such as piano wire which is indicated by JP,4-60402,B (if the wire size of metal small-gage 
wires, such as piano wire, is enlarged) If modification of a Plastic solid is caused by resistance 
at the time of cutting and a wire size is made small, a line will be turned off easily and inferior 
goods will occur frequently. The catalyst support which carried out the thinning of the ceramic 
wall thickness especially for pressure loss reduction, If the indication art like the above is 
applied to the non-dry clay things pledged of a honeycomb shape ceramic compact used as a 
diesel particulate filter, a heat exchanger, etc., the above-mentioned problem is more 
remarkable, It comes to occur frequently more that the unit cell of modification of a honeycomb 
shape ceramic compact, especially sectional shape, for example, a quadrangle, is not only 
distorted, but it is crushed and also crushing of a cell spreads. It is cancelable. 
[0021]lf this reason is cut using metal small-gage wires, such as piano wire, and a small-gage 
wire will contact non-dry clay things pledged and it will begin to be changed by that contact 
portion with a small-gage wire, modification of non-dry clay things pledged will be cut also 
changing that circumference in addition to the portion equivalent to which a small-gage wire is 
directly. However, if the jet blast of high pressure water is adopted like this invention, it not only 
shaves off the portion on which only the portion on which the jet blast of the high pressure 
water of non-dry clay things pledged was sprayed was sprayed, and its circumference, without 
changing, but they can remove the shaved-off clay in an instant. Therefore, the unit cell of 
modification of a honeycomb shape ceramic compact, especially sectional shape, for example, 
a quadrangle, is not only distorted, but it is crushed, and also it carries out, without saying that 
crushing of a cell spreads, and cutting becomes possible. 

[0022]Therefore, the catalyst support which carried out the thinning of the ceramic wall 
thickness for pressure loss reduction, Even if it applies this invention to the non-dry clay things 
pledged of a honeycomb shape ceramic compact used as a diesel particulate filter, a heat 
exchanger, etc., it becomes the outstanding cutting device with high productivity with little 
generating of inferior goods, and cutting process. 
[0023] 
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[Effect of the lnvention]ln the above-mentioned operation being successful, namely, cutting the 
non-dry clay things pledged of a honeycomb shape ceramic compact, the cutting device of the 
non-dry clay things pledged which can reduce generating of inferior goods, and cutting process 
can be provided. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] (a) In order to explain the cutting device which is an example of this invention, it is 
the figure which looked at said device from the transverse direction, (b) It is the figure which 
looked at said device for explaining the cutting device which is an example of this invention 
from above. 

[Drawing 2] lt is a figure for explaining the velocity vector of the high pressure water injection 
nozzle provided in the cutting device which is an example of this invention. 
[Drawing 3] lt is the figure in which arrangement of the high pressure water injection nozzle to 
the cell lattice which constitutes the cell of non-dry clay things pledged was described. 
[Description of Notations] 

1 Making machine 

2 Honeycomb die 

3 Quality of non-dry clay things pledged 

4 High pressure water jet cutting machine 
4a High pressure water injection nozzle 
4b High-pressure-water generating pump 
4c Tube 

The movable direction of 4d high pressure water injection nozzle 
4e High pressure water 

5 Feeder 

6 Honeycomb Plastic solid 

7 Cradle 

8 Conveyor 

9 Conveyor 

10 Underdrain system 
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[Translation done.] 
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A&k«I^«.: 4 (4a.4b.4c.4d,) 



mm s fc»©» 1 4 . mi®mm &->x 
tztcibom i *a*8£ . firE5iMeM5±sw**WK 

IE, ail. «&&£>'8Faj-CSS«*£g£. WE^i* 

aK^f M/DWCtf. tk^f b)l>i>Gf$,Ztitc<i> 20 
X . MEMS**** > X;HMW» ;? ft & c 4 4 ? 

E«ff*i«»#i5i*>6i«W3nsi«EE*©*iai*i. ffire 

S*ftftl>J:}K:. frfB*£«gtt±ft^£. iWfBiiSE* 
■B*t^8HC» 0 T IBS 5 ft 5 C 4 4 f 1 
HBt£©*&$tt±Jf^©fl»T3$go 30 

[ n** 3 ] mumm.*m*mt &->x ms&m 
*t c r @Bg § n s c 4 *ttst 4 -r mmui 

[000 1 ] 

W»*. »/jN^X;i/*>6ttffiSti3itj*BE*«:J:orWK 

[0002] 

^4-6 04 0 2#fiS(cra^3nT(,>S«fc5fC > £ 
6*in»&/v=.*Aj&tfrfe7 5 ? *)&ff5f*©*$£$MS± so 



^¥7-2 5 6 62 2 

2 

watm*. f7 y*M?©&iisi©iiiM8©8i&*** < * 
ft«, ®M^<Dm.&wmmomtem, *s& 
>b$ < ttumtfiwti** < . *&&#&mz 4i,o 

[0 00 3]-*, fcJC. E#fflfcffi&©fca>(C. 

wvt:<> am. Mtc-ir;v©jan3&se»-r-54ioc 

[0004] 

[^W*i»9ll>«k^4-rsSS] *»Wtt. ±IB©^4 

«5te±«^j ^ w»fr *> o . ma©fs£*(fi$-c 
* 6 <fc 5 «c -r 6 c 4 * issi 4 r t © -c h h . 

[0005] 

[8ffl4fl?&f *&*©*&] ±3aawi*»«-r&fc» 

Bmt> m.m^mc^^xm\i$txtcmtzm.m^±n 
ztctoom i m¥twit. musmnx.*. -> 
xmaztix <m&2titcmt&*mkiii±9mwi 
m-rz>tc#><Dm\mm&m±. wiB*««tt±ii«*«j 

»bb, aa. ««tR^fwrtsii*«a4 1 s?sb^- 

^A^(**^-ri,/c«)©^2^*S4 > SWB^- 
*A^f*JR^fSfc«>©^2Jfi^S4^6^< 4 

i«E*«w ^ xjb©as^ ^ h ;u a ( friB*ia»tt±K 

s^^f-;uB4. »aa^fh^BK:ai[j&mriB*iei» 
«±Mti ; &w»r-r^©K ! i:<s^aiS'<i' h^c4©^ 

h)i>Dt:ttx&> m^t? hfrbsmztitc* 
•r**igflitt±»»©ttjiKigB*awrs «>©r*s. 

7k©^*i, mria*^«i±»^©ir;i^&«JfiS-rs-fe^ 

mlBi^E*«*t^S(C^L-CgBg§n*C4?:# 



[0 007 ] $ 6K. «*B3 tt. W8BWE*i«M4*a 
^^©SgEWcSgfrfci^K. DttHMSffifct 

10 

[0008] 

[fBB] J»R*SHOfcC£tcJ:9, BP<3. Wei* 
Jj8BHCJ:»)» ££*©. «*{i»4i 3 F4-6 04 02-^ 

<oMm(Dum*z < -rtu*. wiwsojsfiicc £ o gt» 

4^i*A3Btt-fe5 s *fi^fl:o*iatjMiS±ft««:. 

±ie©tr<t *wwS8R*afflrti«» jje©ra««j: o 

[0009 ] c©afi«> «T©J: 9 tt*»WDffiffil«: 
<£&&©?&£„ HJfc. fT^^©^ffii!©««4ffl 
t>TBj»rrft«. msw. «Kfttt±m(c«HL. * 30 

i. 5MSjMltt±»»©SE»«. tMBfi>iftS<<:3ft:&S# 

*s/i.-r*itf. ?iMi!!«tt±»»©WEE*o^*» mat 

t*0ft^©#{i-fe;b*istjtfa>«3 -ot < . Hfc-fe 40 

So 

[0010] Sfo-c. EE^tt^(6«©/c»«: > 
fttiTdWIWiati *l&tttt±fttttfJ& 



^¥7-2 56 62 2 

4 

'J«fb*tt«:»-3< fi-5|££-f S$«gg«: J: -,-CKE 

[001 l ] 36(C. mtq(2. 3 4»fflL//cCi(C<t 
0. 5felK«tt±»»*i. •feJl/*fll«1-4-bJl'»T-i. -fe 

©■fe.fl'fcflUdff S^Mg^ffirtK^gtifto.fcStc, 

[0 0 l 2 ] 

y X;U*> e ttffl 5 fi-tcMEMc <fc r> T Wffi? 6 » - ti A 

^K^*fc*l-C*TI,>4Ciica-3< fc©t? L 
ft. -€-©iBmccoi>T«TK:»iffl«:iB-r. 

[0013] racc^/co. mimbtc-mmmmm 
Lfttfzmwtz. mux, *nw<D9mm-e$>z»- 

iEffiEso'¥MS-cws. Eccfc^r. i a, mm 
fiE^-rsfca>©^tS-c* rj . 2 «. KfiS^tS l tcffiS: 

«T l>/c«)©iBE^«W^X;U4 a i iSE^E^^-r 
Sfc*©i«E7KI6^^>7-4 b ii«5E**mrfeii5E*26 
^>^4 b*>6HulBilSE7K«W^XJb4 a^S/ci* 
©?-*-^4 CC^< ifctitfiXStlTOS. */c. 5 
B. ^I»#l2-C*SWiaii!E7)<««^X;b4 aZfmo 

«c*isi«c, Mie*^tt±»^5 3 *ifiie»E*i«w^ x 

JU4 a*»^Mi|«Jti5yi 7 h *»«:<»: "C WW 3 

ns.fc^tc, gJriaiSE*«w>x;u4a« > gfisatc 
•5. 7«, iriB^-^AJiSjBfltejfetRa-rsBSftcm^s 



(4) 

5 

*W#-C»2SI#^R-C*4. *fc. 8B, mZhtc 
[00 14] CCT, BffiBi9E7kB*tyXJU4a©»# 

* h jua b, BirtB#£$«i±»^ 3 #bibbbm i «cff 
iB*K^tt±«^ 3 * . B^BBfctB & 3 mafS, 

;W£l/C«Sh4 (02 : WflBKE**lt>'X;U4a© 

as^i- h»£ifflr&toc>0H*#jffie><:&) . * 

*B©#fflcc»LTa3&fltt4B-5Ttt»s*ir* 

tQ r> * {CiB L/c^EP© > X;l/ 4 a © pJB&^fS] 4 d CC 
£«rC*S (fflU MB? -f-y5©&»jIS#BT& 
ftB. A = C. IPSBiB? i-HbO^S.^ hn^D 20 
4c 6 « A = B + C + D ) . ft. mta*fe^i I 5±»^ 3 # 

bbjssbb i K»oau»B3ftswLffio#ffl©aa 

h;WB©**3©fflMNSE{fc«rH«:lB0rat,>iaaBa 
K«ttn-fe>-tf-KrifflJ9iLr. ft/^Mfti«:s-?<B-* 
*»raiM8ttSB (BUcEOr&lO {CfcoTfriBBE 
*«W^X;l'4 a©»g-<? h^A^IMBO&tffctfJKr 

Bftt > X;W 4 a ©UE5Mfc«tt±W» 3 6 tOSBSt^r— 

4. 30 
[00 15] Jt, «rlB?*BE*W>'X;l/4a*>i&ttffl 
SftSBEE*KJ:4WBBl©ftS». BIBftfiEftftU 

yXiMao^x^s, utttJE^j. m&m&^z hjua 

©*# 5 . &!tt!nB*£Btt±B& 3 ©fifBilfETKWW 
yXJl/4aK#*aBB«:J:oTfcjeSft4. BfBiSE 
7M«»UX;l>4 a©&RCMtHE:ft©i2» : fjlBiHE* 
«B y XjI/ 4 a ©BRCfttHHEWjK: «fc 0 . (tft£fltf£ 
»6ft&#. ttUBB^i>a£BM£tt*.»<&9. 
WKBKWIttttftfiFift*. 0*1/. BtltiftBtt&S 
eUbK**<tt4t. Mt3*&$tt±»1*5 3©tflNiB© 40 
fcJl/©Bft. £fc^ftr©*©5g§KJ:Si!5IB*S2M 
tt±W»3©*l». ftMttm©B3&iA64-i&. 

^B4»r©a©»B*WL<. B»fcft]IB**B6ft 

[0016] BEaut** h^A©^#s©i3? : strte 
iiS-^ I- ;ua ©*#$«. ttffliiHii©»*-cwiWffl 

©ftSKrtfr&BB*^*.*. BIBBS'* * h*A©* 

* $ < TftB. B£^£ti±B& 3 «wc 



#gfj¥7-2 5 6 62 2 
e 

B«cJ:4WIB*ttjitt±|l«j3©«»ft?l*ieC"r. $ 
fc. ^BIBBS^* h;UA©**3#*Sl>B&«c 
t*. 4Btt*|Sj±-rS*«. BiEfcUiK&Si. BIBi«E 

[0017] fCT, BBBBEErtBWyXJMaCga 
CBtWE*©B»*. BBBK^f h;UA©^3©S5 
B«r*«OTB«rttWlyfcJS#. BfBitSE*iS*fyX;U 
4a©SB. 0.1 -0.3 mm, *>OI»ttBE^1000~ 3000Kg 
/cm 2 . fllBjlS^f \->l>A(D-fi:%$l ~l0m/min ©IBH 

BB 3 ©Bf BitSE**!!* y XjI, 4 a (C^rfT 5 iBB©f£ 
B:BK*B»«i±BB3#. 
i. fc;l>te^K<fcoT^j£3ftS^^fc&Sfc«> 
«c. BfB*f£**tt±WB3B. »B*«ffrCtt&i>. -e 
©teS). BKBE**»yX;Ma©SRtfttfflEa;R 
CflBffiBfi"<* hJUA©rt&3rB»6ftfc&ttTC© 
*S-B©;frT\ THH5cWWffi*»4A:«>«:B. BlBiS 
E*BWyX;Ma*>6BB3ft*BE*©:£|6]**, B 
K*ft««i±»*3 ©•b;i/*B«r4Hi^tt^©ffirt«: 
B*tH5c(,»J:5K:. BfB*fat3Ma±ff$l3£. B16ASE 
**WyX;U4afc*fi/cEH-rft«. 36(c-)i^$ 
<fc<, ¥BfcVJWn*»*C (03 : BIBB 

E*«W y X;W 4 a ©B£*tt£tt±B* 3 ©-b;l/*B 
JSTS-b;l'«R : -«:#-rSEB*iB0fcH'C*5. 4 
eli, HETk-c^^o ) . 

[00 1 8] «±, WE*K«fc^Ttt»r-rS^-=.*A«J 

©»as«B«:-3i,>r»tt-r*. BE«-*AB«-b9 5 
*BSB#B©BIB*ia«tt±K«»3 *BB"i*Art 
6 KfiJEJ^r Sfcto©s£ffJti 1 tc^KS *a/cmFlB^- 
*ABBBB2 J: <5^$n/cW»rmr©BiriB-fe7 5 ^fiS 
Jf5f* 6 ©B?IB*l£««i±m^ 3 B. ±TTiI»a»©^l f » 
fc^2B^I3-C*S3>^T9CC'r > Ji5iB=J>^79 
*rrt«BK:*SiWc«|ft3hfc» 1 B^#B-C*SBE 

IBS E7K«WyX;U4 a*>6«»Sti5BBE*«:J:- 3 r 

»r3tl/c©^(C. B?IB3>-^7 8{cr. frlB^-^A^X 
6 B . WEBtftf 8 1 £ $ ft 

So 

[0 0 1 9 ] ft. BEBE*B»yXJl/4 aWif? 
ti*BE*tcj:o-CWIIfr*«Btf L"C(,»SRUCSfa3ft* 
tKB. H1(CSBB©B^B1 0KtI»6<i, tt±5> 
©Bfc*. AC»BBB«rff o fc© 6 K«B* fcBSEffl $ ft 

ifc, JJEBTB. Bl. 2<B**B4SW#i 
0. Bl. 2Bj£#©*3><<r<!:U<:#. Bl» 2ff 
^©SO'Bl. 2»a»B*. iffiE^XP«*tiJ£CCj;S 

[0 020 ] «±CCfB 0/ccfc 5 (C^MiBfiS-r 5 C i 



(5) 



©5M^tt±K»*WW*3#ffir»£LfcWM (£7 
>W©^K©lll«©*S***<1-ft«. WW*© 

*iwrt>-r<. *&&xmmz>. race, e#*£:<5« 
©see. »Kftwii«tt. m«Hfl0©#(4-fe^2 

[0 02 1 ] ^©afitt. b'7^«£©£ISt8©*§6l4 

i, *^^«±M^©^f5«> mm&mmtcmczm 

*»ffl-rti«. 5Maitt±w»©i*E*oyx7 hint 
#k tow 6 n fca$»« w a*, r*-3» 6 ti/cgp^so' 

-e©J^H tt3SB 3*i&t<b&<BiJ9IR& 0 f fit < . 

W9Wofc«ch*WB»Ki*sr#*. 

AMt7 5";»*0^ tttcttttliiBtt. «*. 
l^ft^©*tt*;l>*i£&«:j&> »>•?&<. 8tti. EK-fe 

6 

[0 02 2] ftoT, E7J«£®i&©/c&(C. -fevS v 30 7 
*gff%WWfcl/fc««tfflft. fW~ U 8 

A»tt-b 55» *Ji0B<*O*|S5«ltt±ft»«: - ** * 10 



^fH¥7-2 5 6 62 2 
8 

W*»flLTfc. *& n a n ©2££©4>&t\ £&tt©St;t> 
[0023] 

o . *js*iR©»£*ft*-e* *>*&mte±m®<Dmm 

[01] (7) «, *ftH©£ttW?**ttlK£8£Si 

»©> WEiai*±*rfi)*>6jaA:ia"c*s. 

[02] *ISlB©IU6WT*SlWie36a«:SW6tifci8E 

[S3] mm^nmvwzmmz^mwm 

[ff-5f©i&BJJ] 

1 J&ftR 

2 ^-^AfiXfM 

3 $f£jiti±iraft 

4 itSE^PBlWWE&r® 
4 a KE*«I*^X* 
4 b «E*26£tf>?' 
4 c j. — 7" 

4d i»E*««^X;l/©oHii^|6] 

4 e KE* 

5 7 -< 



3>^7 



[02] 



C *Bf7hn, 

a 




